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IN THE CLAIMS 

1 . (Currently Amended) A method of forming a workpiece with a shaped workniece 
surface having at least a portion that is axially asymmetric, the method comprising the steps of: 
providing a slow tool oorvo aooombly having a tool assembly and a spindle assembly, 
the spindle assembly {alsecuring said workpiece, and £b}being rotatable about 
a na spindle axis- of rotation , and (c\ having a rotary encoder to provide 
angular position feedback of the WArk pjece relative to the tool assftmhtv , 
the tool assembly having 

a first x-axis linear drive for moving said tool assembly in an x-axis 

orthogonal to the spindle axis of rotation, 
a second z-axis linear drive for moving said tool assembly in an az-axis 

parallel to the spindle axis-e f rotation, 
a tooLand 

a table, rotatable about a table a xis, for manipulating an angle of the tool: 
an onoodor to provido angular position foodbaok-of tlie tool rolativo to tho 
rotating the spindle assembly b etween 30 rovolutiooa per rninuto and 200 rovote tkfflfrpeg 

XZEEXTQtO, 

portioning tho tool in oontaot with the workpiooo; and 

oscillating the tool assembly tr n navorcoly ond lonuitu Ji uullv in at least one of the x-axis 
and the z-axis with respect to the workpiece surface such that the tool 
selectively removes portions of the workpiece to form the axially asymmetric 
portion of the workpiece surface by controlling the location of a contact point of 
the tool and workpiece along the z-axis parall e l to tho opindlo axis of tho rotation , 
the contact point location being a function of fe ean x-axis contact p oint w. n tinn 
n f tho oontaot po i nt al o iig - an x axis and a function of&ean angle of rotation of the 
spindle about the spindle axis. 

2. (Currently Amended) The method of claim 1 , wherein the slow tool servo 
assembly further comprises a controller having a processor and wherein the method further 
comprises the steps of: 
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inputting a formula to the processor corresponding to a desired shape for [[a]]the 
workpiece surface; 

simultaneously meaouringdetermimn ^ a fee relative angle of rotation of the spindle about 

the spindle axis, and thea relative transverse linear location of at least one of the 

contact point and workin gt he tool; and 
processing the inputted formula, using the measafe drelative angle of rotation and the x- 

axis contact point location, to determine th e nooooaarya z-axis location elfor at 

least one of the workpiece surface and tool. 

3. (Cuirently Amended) The method of claim 1, further comprising the steps of: 
predetermining a slope and orientation of the workpiece surface at a specific location; 

and 

generating a command signal to rotate f[a]]the table upon which the tool aoooniblv - w 
mounted, tho tablo rotating about a b axio orthog o nal to tho x axis and a axis to 
maintain perpendicularity of the tool relative to the workpiece surface. 

4. (Original) The method of claim 1 , wherein the tool is a grinding wheel. 

5. (Original) The method of claim I, wherein the tool is a single point diamond 
cutting tool. 

6. (Currently Amended) An apparatus for forming an axially asymmetric portion of 
a workpiece surface, the apparatus comprising: 

a spindle assembly having a Krtafele-spindle for holding the workpiece, the spindle being 
selectively rotatable about a aa snindle axi s of rotatio n the spindle assembly 
having a rotary encoder to provide anfmla r position feedback of the worlcp i^ 
and 

a tool assembly having 

a tool for contacting the workpiece, 

a first x-axis linear drive for moving said tool assembly in an x=axis 

gamHelorthogonal to the spindle axis of rotation, 
a second z-axis linear drive for moving said tool assembly in ana z^axis 

orthogonalparall g l to the spjndlg_axi3 of tho first - lanaar drivo, and 
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a table that is movable alone the x-axis and the 7-axis through the first 

linear drive and the seco nd z-axis linear drive, the table being rotatable 
about a table axis, the to ol beinp mounted to the tahle -und 

aa- angular rotation conoor to provide angular pooition fe e dback of tho tool relative 
to tho w e ri qaieee. 

7. (Currently Amended) The apparatus of claim 6, wherein the angular poaition 
seasefencoder is coupled to the spindle to detect thean angle of rotation of the spindle. 
8-10. (Canceled) 

1 1 . (Currently Amended) The apparatus of claim 446 wherein the table is rotatable 
fth ^ i t nn nif in nf mtn tinn nill i u g u ml lu uuid a axio and z axio, tho rotatable < abl»4?eiBg operably 
configured to maintain a substantially perpendicular relationship between the tool and said 
workpiece surface. 

12. (Currently Amended) The apparatus of claim 446 wherein the tool assembly is a 
diamond turning machine. 

13. (Currently Amended) The apparatus of claim 446. wherein the tool assembly is a 
grinding machine. 

14. (Currently Amended) The apparatus of claim 6, wherein tho apparatus for 
fenning on axia ll y n oymmotrio p oU i uu of a w t >Api e co o urfaco further eempRges comprismg a 
controller for controlling at least one of said first x-axis linear drive, second z-axis linear drive 
and tfcea relative angular rotation of the retafy table. 

15. (Currently Amended) An apparatus for forming an axially asymmetric portion of 
a workpiece surface, the apparatus comprising; 

a spindle assembly having a ratable-spindle for holding the workpiece, the spindle being 
selectively rotatable about a aa spindle axis-efrsteSe a, the spindle assembly 
bavins a rotary encoder to provide angular position feedback of the wnrlcp ie^; 

a tool assembly having 

a tool for contacting the workpiece, 

a first x-axis linear drive for moving said tool assembly in an x-axis 
e&gaHelorthogona! to the spindle axi s of rotation , 
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a second z-axis linear drive for moving said tool assembly in ana^axis 
e rthogonalparaUe ] t0 the kindle axis- of tho firat l in o ar drivo , and 

a table that is movable alone the x-axis an d the z-axis through the first x-axis 
linear drive and the second z-axis line ar drive, the table being rotatahle 
about a table axi s, the tool being mounted to the taftl e 

fffl- nn sn lnr ro t a tion oonoor to provide ungular pooition feedback of tho tool rolativo 
to tlio w^ok1£^^©©©j 3nd 
a processor for receiving the angular position feedback and x-axis position of the tool, 

and fbLdetermining a z-axis position for the tool. 

16. (Currently Amended) The apparatus of claim 15 wherein the tool assembly 
£ mher compriaoo a tablo and tho tool io mounted to tho tablo, tho tablo boing movablo along tho 
* axis and e ajcio through - tbo grot x axio linoar driyo and tho second s axis linoar driv e , tho tablo 
■fiirthnr hn ing rotatablo ab out a n oxia of rotation orthogonal to paid x axis and b axi sn rocessor 
determines an angle about the table axis . t o maintain a substantially perpendicular relationship 
between the tool and said workpiece surface. 

17. (Currently Amended) The apparatus of claim wherein the tool assembly is a 
diamond turning machine. 

18. (Currently Amended) The apparatus of claim 4£15 wherein the tool assembly is a 
grinding machine. 

19. (Currently Amended) The apparatus of claim 16 wherein the eeatreHe rprocessor 
controls t he rela tiv e angular rotation of tho l oL mmM eamde to maintain ffaHthe substantially 
perpendicular relationship botwoon tho to o l a nd onid woricpiooo ou r fao o. 

20. (New) The method of claim 1, wherein the table axis comprises a b-axis that is 
orthogonal to the x-axis and the z-axis. 

21 . (New) The apparatus of claim 6, wherein the table axis comprises a b-axis that is 
orthogonal to the x-axis and the z-axis. 

22. (New) The apparatus of claim 1 5, wherein the table axis comprises a b-axis that 
is orthogonal to the x-axis and the z-axis. 
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